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Contemporary Issues in Cardiology Practice

A Novel Protocol for Very Early Hospital Discharge
After STEMI
Jeffrey A. Marbach, MBBS, MS, FRCPC, Saad Alhassani, MD,
Aun-Yeong Chong, MBBS, MRCP(UK), MD, Erika MacPhee, RN, MHScN, and
Michel Le May, MD

Capital Research Group, Division of Cardiology, Department of Medicine, University of Ottawa Heart Institute, Ottawa, Ontario, Canada

ABSTRACT

Although the incidence of ST-elevation myocardial infarction (STEMI) is
on the decline, management of patients who present with STEMI
continues to require significant health care resources. Earlier hospital
discharge in low-risk patients who present with STEMI has been an
area of focus in an attempt to reduce health care costs. As a result,
discharge within 48-72 hours after successful primary percutaneous
coronary intervention has increasingly become routine practice.
Moreover, the current COVID-19 pandemic has led to enormous pres-
sure on health care systems to find ways to increase bed capacity,
preserve resources, and reduce the risk of exposure to patients and
health care workers. In response to this goal, the Ottawa Heart Insti-
tute has developed and implemented a novel Very Early Hospital
Discharge (VEHD) protocol. The VEHD protocol is a simple, 4-step

Cardiovascular disease is the leading cause of death in North
America. Although the incidence of ST-elevation myocardial
infarction (STEMI) has been declining for several decades,
STEMI still represents up to 40% of acute coronary syndrome
presentations. In addition to a decline in the incidence of
STEMI, there has also been a steady reduction in life-
threatening complications and death. Most recently, the
Safety and Efficacy of Femoral Access vs Radial for Primary
Percutanecous Coronary Intervention in  ST-Elevation
Myocardial Infarction (SAFARI-STEMI) randomized trial
showed 30-day mortality and major adverse cardiovascular
event rates less than 1.5% and 4%, respectively.'
Regional STEMI systems of care, early reperfusion with
primary percutaneous coronary intervention (PCI), and
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RESUME

Bien que l'incidence de linfarctus du myocarde avec élévation du
segment ST (STEMI) soit en déclin, la prise en charge des patients qui
subissent un STEMI exige encore des ressources importantes en
matiére de soins de santé. La sortie d’hépital précoce des patients qui
subissent un STEMI, mais qui sont exposés a un faible risque, a retenu
I'attention dans le but de réduire les coiits des soins de santé. Par
conséquent, la sortie d’hopital dans les 48 a 72 heures aprés la
réalisation d’une intervention coronarienne percutanée primaire est en
constante augmentation dans la pratique courante. De plus, la pan-
démie actuelle de COVID-19 a entrainé une énorme pression sur les
systétmes de santé pour trouver des moyens pour augmenter le
nombre de lits, préserver les ressources et réduire le risque d’exposi-
tion des patients et des travailleurs de la santé. En réponse a cet

guideline-directed medical therapy have all contributed to this
progress.l’j Nevertheless, providing care for STEMI patients
from the time of presentation untl hospital discharge is
. R . .. . 4
typically associated with significant health care expenditures.
Because of these important health care expenditures—
combined with improved patient outcomes—clinicians, re-
searchers, and administrators have increasingly sought earlier
hospital discharge (within 48-72 hours) in low-risk patients
admitted with STEMI. Although same-day discharge after
elective PCI in patients with stable ischemic heart disease is
common practice, the precise timing of safe hospital discharge
in patients admitted with STEMI remains somewhat
controversial. This is because of the relative paucity of data to
guide clinical practice. At our centre, low-risk patients
admitted with uncomplicated inferior STEMI are routinely
discharged 48 hours after presentation. This practice is
supported by the results of a recent meta-analysis of more than
1500 STEMI patients treated with primary PCI across 5
randomized studies, which showed that there was no increased
risk of mortality or hospital readmission among patients
randomized to an early hospital discharge strategy (24 hours
to 3 days).” Furthermore, the median length of hospital stay in
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algorithm designed to accurately and efficiently identify low-risk STEMI
patients who can be safely discharged between 20 and 36 hours after
successful primary percutaneous coronary intervention. When deemed
eligible for VEHD predischarge tasks are completed by the treating
medical and nursing team and the patient is discharged home. Follow-
up is completed remotely via virtual care (48 hours, 7 days, 30 days),
and in the outpatient cardiology clinic (4-6 weeks). Amid a worldwide
COVID-19 pandemic we believe the VEHD protocol is a crucial step in
maintaining exceptional quality of care, in terms of patient satisfaction
and clinical outcomes, while concurrently decreasing the risk of
nosocomial infections, and reducing resource utilization.

the aforementioned SAFARI-STEMI trial was 3 days, with
minimal complications after discharge." Finally, although not
addressed in the most recent Canadian Cardiovascular Society
STEMI guidelines, the European Society of Cardiology
guidelines for the management of acute myocardial infarction
recommend that low-risk patients, who underwent uncom-
plicated primary PCI, can be safely discharged home in 48-72
hours (class IIa).

The emergence COVID-19 has created a global pandemic
which has placed enormous pressure on health care systems,
resulting in hospitals with limited resources running signifi-
cantly over capacity, and in many instances without access to
essential medical and personal protective equipment. Man-
aging this dilemma has required elimination of nonurgent
hospital admissions, postponement of elective procedures, and
several other measures directed at increasing bed capacity,
preserving resources, and promoting infection control.
Consequently, cardiovascular societies from around the world
have strongly recommended that significant precautions be
taken to minimize the risk of exposure to patients and health
care workers, while simultaneously ensuring appropriate
resource utilization. With this in mind, the University of
Ottawa Heart Institute has designed and implemented a novel
Very Early Hospital Discharge (VEHD) protocol, which is
aimed to reduce hospital length of stay and free up limited
hospital resources (Fig. 1).

The goal of the VEHD protocol is to accurately and
efficiently identify low-risk STEMI patients who can be safely
discharged between 20 and 36 hours after successful primary
PCI. The algorithm was developed on the basis of studies that
assessed clinical events in STEMI patients after early hospital
discharge.” Eligibility is determined through assessment of
demographic and clinical variables at the time of admission,
procedural criteria, and postprocedural clinical parameters.
Inclusion criteria were chosen on the basis of the recom-
mendations for early hospital discharge from the European
Society of Cardiology, as well as from previously validated risk
stratification scores. Before implementation, the algorithm
was validated using the University of Ottawa Heart Institute
STEMI database. Briefly, among a total of 4399 patients
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objectif, I'Institut de cardiologie de I'Université d’Ottawa a élaboré et
mis en place le nouveau protocole VEHD (Very Early Hospital
Discharge). Le protocole VEHD est un algorithme simple a quatre
étapes concu pour identifier avec précision et efficacité les patients
ayant subi un STEMI exposés a un faible risque qui peuvent obtenir
leur sortie d’hopital en toute sécurité entre 20 et 36 heures aprés la
réalisation de Iintervention coronarienne percutanée primaire.
Lorsqu'ils sont jugés aptes a obtenir une sortie précoce de I'népital
selon le protocole VEHD, I'équipe traitante (médecins et infirmiéres)
termine les taches a accomplir et le patient retourne a domicile. Le
suivi est réalisé a distance par des soins virtuels (48 heures, 7 jours,
30 jours) et a la clinique de consultation externe en cardiologie (4 a 6
semaines). Au cceur de la pandémie mondiale de COVID-19, nous
croyons que le protocole VEHD est une étape cruciale pour maintenir
une qualité de soins exceptionnelle en matiére de satisfaction des
patients et de résultats cliniques, et qu'il permet de diminuer simul-
tanément le risque d’infections nosocomiales et de réduire I'utilisation
des ressources.

referred for primary PCI between 2004 and 2015, the rates of
in-hospital death or major cardiovascular events—a composite
of death, reinfarction, or stroke—were 5.1% and 6.9%,
respectively. When applying the VEHD algorithm, the rates
of death or major cardiovascular events were, predictably,
much lower in the remaining 1721 patients (39.1%) at 0.29%
and 0.70%, respectively. In this very low-risk cohort, only 1
patient died within 30 days of hospital discharge. The median
length of the index hospital stay was 4 days for the entire
group vs 3 days for the very low-risk group.

The VEHD protocol is a very simple 4-step system
designed to ensure safe discharge home with all necessary
guideline-directed medications, adequate predischarge educa-
tion, and appropriate outpatient follow-up. Step 1 begins with
ensuring that the patient meets all required eligibility criteria
as detailed in Figure 1. Step 2 involves enrolling the patient in
the VEHD program and completing all of the predischarge
tasks. Specific predischarge tasks are assigned to either the
attending physician/primary medical team or the patient’s
nurse. When all of these tasks have been completed and
signed-off in the electronic medical record the patient can be
discharged home. In step 3 a trained telehealth nurse will
perform follow-up phone calls with the patient at 48 hours, 7
days, and 30 days after discharge to assess for postprocedural
complications, confirm medication tolerance/adherence,
counselling, and answer questions. Finally, in step 4 the pa-
tient will complete the VEHD program through an outpatient
clinic visit—either in person or virtually—with the interven-
tional cardiologist who performed the procedure. All patients
enrolled in the VEHD program are prospectively followed
until the time of their cardiology clinic visit as part of a quality
assurance initiative.

The past several months have forced health care systems
across the globe to reevaluate current methods for delivering
care, and in many cases have revealed inefficiencies in our
current systems. Although the COVID-19 pandemic was the
impetus for introducing the VEHD protocol, the available
literature, in addition to our initial data, suggest that this
change might enable clinicians to maintain exceptional quality
of care—in terms of patient satisfaction and clinical



1828 Canadian Journal of Cardiology

Volume 36 2020
HEART INSTITUTE

remror o eanoioroce. VETY Early Discharge Protocol

DE L'UNIVERSITE D'OTTAWA (20-36 hours)
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STEP 1: Patient meets ALL eligibility criteria* for very Eligibility Criteria*
early hospital discharge?

v

Admission Criteria

1. Age <75 yrs
’ . : . 2. Systolic BP > 90 mmHg
STEP 2: Enroll patient in very early discharge program 3 HENEEEI00s
and complete pre-discharge tasks 4. Killipclass=1
5. Creatinine clearance > 60
mL/min
Pre-Discharge Tasks 6.  No history of prior stroke
7. No history of cardiac arrest
Physician Nurse o
1. Refer patient to cardiac 1. Provide patient with post-ACS Procedural Criteria
telehealth education booklet and answer L Post-cath/PCI TIMI flow = 3
2. Notify cardiology nursing patient questions 2. LVEF > 40% (LVGram or 2D
coordinator of very early 2. Provide patient with stop-light Echo) X
discharge plan smoking cessation tool and 3. Absence. of left main, sever.e 3
3. Order outpatient cardiology information for outpatient vesse.lldlsgase, .or other.lesmns
follow-up with interventional smoking cessation program requiring |np?t|enF staging
cardiologist 4. No plans for inpatient staged

4. Refer patient to cardiac rehab i

5. Review discharge medications
with patient and perform

medication reconciliation

Post-procedure Criteria
1. No recurrence of ischemic
symptoms

‘ 2. Nosignificant arrhythmias (VT,
VF, Non-sustained VT, Afib)

STEP 3: Telehealth nursing follow-up phone calls (48-hrs, 3. No hemodynamic instability

. _ requiring pharmacological or

7-days, 30 days) mechanical support

(vasopressors, ionotropes, IABP,

Impella)

Follow-Up Phone Call Questions

1. Since Discharge:
a) Have you experience any symptoms similar to what brought you
into the hospital?
b) Have you been admitted to the hospital again for any reason?
c) Have you:
i. Experienced any increased shortness of breath?
ii. Woken up at night with shortness of breath?
iii.Had any increased swelling of your hands, ankles or feet?
iv.Had any bleeding episodes?
2. Are you still taking all of the medications prescribed to you on
discharge?
. Do you understand how to take your Nitroglycerin when you have
symptoms?
4. Do you have any questions about your medication?
5. Did you have your procedure through your wrist or groin?

a) Are you having pain or discomfort at your access site?

b) Is there redness, swelling, or bleeding at your access site?
Have you seen your family physician or do you have an appointment?
Do you know when to call the doctor?

. You will be contacted by Cardiac Rehab about starting an exercise
program. If you have not heard from them, please contact Cardiac

Rehab directly.

w

o N o

v

STEP 4: Follow-up in 4-6 weeks with interventional
cardiologist who performed PCI

Figure 1. Very Early Hospital Discharge protocol. ACS, acute coronary syndrome; Afib, atrial fibrillation; BP, blood pressure; IABP, intra-aortic
balloon pump; LVEF, left ventricular ejection fraction; LVGram, left ventriculogram; PCI, percutaneous coronary intervention; STEMI, ST-elevation
myocardial infarction; TIMI, Thrombolysis in Myocardial Infarction; VF, ventricular fibrillation; VT, ventricular tachycardia.
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outcomes—while simultaneously decreasing the risk of
nosocomial infections, and reducing resource utilization.

Funding Sources
The authors have no funding sources to declare.

Disclosures
The authors have no conflicts of interest to disclose.

References

1. Le May M, Wells G, So D, et al. Safety and efficacy of femoral access
vs radial access in ST-segment elevation myocardial infarction: the

SAFARI-STEMI randomized clinical trial. JAMA Cardiol 2020;5:126-34.

1829

. Le May MR, So DY, Dionne R, et al. A citywide protocol for primary PCI

in ST-segment elevation myocardial infarction. N Engl ] Med 2008;358:
231-40.

. Le May MR, Wells GA, So DY, et al. Reduction in mortality as a result of

direct transport from the field to a receiving center for primary percuta-
neous coronary intervention. ] Am Coll Cardiol 2012;60:1223-30.

. Lamy A, Tong WR, Bainey K, et al. Cost implication of an early invasive

strategy on weekdays and weekends in patients with acute coronary

syndromes. Can ] Cardiol 2015;31:314-9.

. Gong W, Li A, Ai H, et al. Safety of early discharge after primary

angioplasty in low-risk patients with ST-segment elevation myocardial
infarction: a meta-analysis of randomised controlled trials. Eur J Prev

Cardiol 2018;25:807-15.


http://refhub.elsevier.com/S0828-282X(20)30920-X/sref1
http://refhub.elsevier.com/S0828-282X(20)30920-X/sref1
http://refhub.elsevier.com/S0828-282X(20)30920-X/sref1
http://refhub.elsevier.com/S0828-282X(20)30920-X/sref2
http://refhub.elsevier.com/S0828-282X(20)30920-X/sref2
http://refhub.elsevier.com/S0828-282X(20)30920-X/sref2
http://refhub.elsevier.com/S0828-282X(20)30920-X/sref3
http://refhub.elsevier.com/S0828-282X(20)30920-X/sref3
http://refhub.elsevier.com/S0828-282X(20)30920-X/sref3
http://refhub.elsevier.com/S0828-282X(20)30920-X/sref4
http://refhub.elsevier.com/S0828-282X(20)30920-X/sref4
http://refhub.elsevier.com/S0828-282X(20)30920-X/sref4
http://refhub.elsevier.com/S0828-282X(20)30920-X/sref5
http://refhub.elsevier.com/S0828-282X(20)30920-X/sref5
http://refhub.elsevier.com/S0828-282X(20)30920-X/sref5
http://refhub.elsevier.com/S0828-282X(20)30920-X/sref5

